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WD 2007/ 148221 PCT/ |1 B2007/ 001846 H GH Sl LI CON- CONTENT
THI N FI LM THERMOSETS 5 BACKGROUND OF THE | NVENTI ON
wqabeog/1es2eenti on rel ates generally to high PCT/IB2007/001846
silicon-content resin conposition that can be used to
formthin filmthernosets, useful in formng |ow k
dielectric constant nmaterials and as well as hard
mask materials with anti-reflective 10 properties for
t he photolithography industry. As the dinensions of
m croel ectroni c devi ces becone snaller, the
i mportance of fully exploiting the phyS|caI properties
of the rraterlals usedlnth ) ) hecones
nore esHK? HLICGH ; ' > E'.
dielectric materi als that are used to insul ate netal
lines, vias and el ectronic conponents 15 from one
anot her becauBACKGROYNID QF THE INVENTION apaci t ance
that these nmaterials nmake. Silicon di oxi de has been
enpl oyed within the industry as a dielectric nmateri al
f orhidiaventivi mtdtes genératlgto bigh éiﬁnormnntelyt rekinazmposition
decades, but. may. cQ sui in the .
thatsapeaR aes 14 foamiin i Bpym e, dhetstan farring [t e éire
constanf nila)terlﬁ afb EsYvel AYRARS mask hiatérias wita\antiediective
Inroads into 20 mcrolithography fabrication with | ow

propiréee farrthe phetalithagrapsiodusthg | ayers and pattern
tr %&Sﬁ'\?rdéig@ﬁgﬂggﬁrFn|érB?{ecﬁéhl'chetwéégtderc%Heeé}th& the

pr oper in current conventi onal
mpsetance)oﬂiuxuy exploitingfthe tphysnngl propediesaf thematesiais used ghtheir

maTab % bERai-8 RAlE o RIb 4 BakllaRy e e giteotic
malefiafs thBfaRh@edy @Shﬁlatewheraelumés s amd elef:’eomc cPhpainehts
incomng |ight and so resylt. in.the un nextptﬂsure of
frominBeONATRaLSe b P aTtpHiony 18 Fapaiansp JiariRest
ma@ﬂﬁa\sr fbk& CSilidsn H@X%’é%d@yeé?\eerﬂﬁmédtvﬁtﬂmbﬁfeﬂhéuétht?as a

otoresist 1s deposited or spun‘on. In the absence of
dlebntrmmatemll toe themaputacturg, of demices far rerily three degasieseput

RS L BEPHIFS (18 PRLABS R g
corlstghitdk i-on1Y. Reveptly, tHuavevier odilbgaseshaddmiake upmatis limoi st

layer. Variations in reflectivit thr? % Plfl. t|
mlqmltthqa@raphﬁé@mcgpglagwthiow dielectric constant insulating layers and

pattern transfer hard masks that exhibit antireflective properties.

Additionally, in current conventional semiconductor manufacturing, in
order to prevent light reflection from being transmitted through the photo-resist,
reflected off the substrate and back into the photoresist, where it can interfere
with incoming light and so resuit in the uneven exposure of the photoresist,
conventionally one or more antireflective layers may be deposited before the
photoresist is deposited or spun on. In the absence of an antireflection coating,
interference of reflected and incident exposure radiation can cause standing
wave effects that distort the uniformity of the radiation through the thickness of

the photoresist layer. Variations in reflectivity throughout the entire imaged areas
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WO 2007/ 148221 PCT/1B2007/ 001846 can cause

undesirable line wdth variation for features which
wae@7desegned to have simlar di mensions. SUMMERIB20I/001846

THE I NVENTION 5 The present invention relates to a

conposition conprising: (a) a polyner conprising at

| east one repeating unit of formula ((AJR SIQ 3 j),2)

and at | east one repeating unit of formula

caré (g@e@%e%%bg rér?&% Wldgﬁ' %ﬁat gl‘r:fgr %?tur%g é/%‘lscgrfg éliné(ﬂ%

haee similac dwagrdiemgt h; each R2 is 10 individually
sel ected from hydrogen, al kyl, al kenyl, cycl oal kyl,
and aral kyl; each A is an unreacted functional group

of a nmononer whiSMMARE OF THENNYENTIONAbOVe
repeating units; j and k are each integers that fall

within the range 0:5 ) < 1 and 0 <_ k:5 1, the ratio
of ifhe bReddnt RleRtioh mme@be ‘étcoln&%ltfd?] @d?ﬁ;%sn@@ 4Pa polmer

a halide source; and (c) a solvent. ynmer can
compssing @*nlﬂa% engriepeating; wtof famyla dGA)ﬁ S!Qxa mm and at least one

rep‘é%glhg %?fl o seé é@{i)'é /8368 Mz?kﬂ'\ (?%Eg ﬁn@bﬁuﬁ R the same
or dmfehrentrmhag'eophcwetwmm absorbs @t gy acknic @\mveleng)h egclz Rz |s

. WM. 4 - - d .
indivily iRt R Ry diRbef iy ciker. R ERME criH Bl eagn A
is & uArdactddefuattioret gty off emohomes witdh foines either of the above
USRS ST B PR LS ) R T2 1 an

< K £ efNel rdflo ©F RN 26 R, ideihg ot oliet rQIQ)OEOfafb"ouf 600N )& halide
I mge on a substrate and for formng a

sodife; ped (@@ sQluentaylhe miyraegmelﬁatc@mn_fﬁmnmgmonal unit of
%ETE% (4 v-rvE.SIE WAMENR 4 RParEadl |ﬁ§ﬁ/mud"?‘é§%$:ie‘ar\‘rom

6sition conprising: (a) a poly .
R1cmapiRd; sindgv and lzezrs teach éntegprsawithiy thenlimits 0 5 v etiz)es 2 with

NTREELEIIE W MR E T T o
substratd @tsiflﬁéﬂ?as 93 aFlﬂle(frllé 6{1 mh;f?gtgg@gﬁ hcyu;e)stér?ivelc Ejhueal:nlsenth& at

coquPlioR NG BRTRIRIFDRLAE Sst providads Enpier pipuidBa: g the use of
thé et &thpoSifiehinthdnéthodfortfBrRmgtflimadecén 8R”abstrate and

group of a mononer which forns either of the above
for forming an antireflective layer on a substrate.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a composition comprising: (a) a polymer
comprising at least one repeating unit of formula ((A);R1SiO.2) and at least one
repeating unit of formula ((A)xR2SiOx)2), where each R; individually is the same
or different chromophore which absorbs at any actinic wavelength; each R; is
individually selected from hydrogen, alkyl, alkenyl, cycloalkyl, and aralkyl; each A
is an unreacted functional group of a monomer which forms either of the above

repeating units; j and k are each integers that fall within therange0<js1and0
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repeating units; j and k are each integers that fall

within the range 0:5 ] < 1 and 0 2 WD 2007/148221
weEg@nnee07/ 001846 <_ k:5 1, the ratio of Rl PGI/HR2007/001846

bei ng fromabout 1:99 to about 60:40; (b) a halide

source; and (c) a solvent. The polynmer can al so

conprise an additional unit of fornula

(RF)WM Rg) ZSi O(4_ Wz)/2 V\/nere Rf and Rg are each

i ndi vidual |y sel ecte

d f d R2; and d
< kgabihe R RiRabeing from byt 1@39 to atewa@'%'e@ 3 hafide,
sou?cé %dRE:PH 's%ﬂfehf‘ athd folymércafh )alé@&ﬁngﬁ’ée Qﬁlﬁahltl@naﬁmlt of

ormng an | mge on a strate as wel

forraulae(ﬂt)weﬁgaezsm(f)(mam vhereReand Rg ase pach individually selected from
Ry ér%’ ﬁngéﬁé]ew.ﬁi\%@&%' édc%qn}e%{éﬂs ﬁitHﬂC}hgrhﬁﬁfs% 3\5/(;%5% g9 with

sent | nven
the mamlsn trat (epwa{z)mjpesmdt equal(m) Aﬁ?ﬁélh@(i 3orJf))ﬂrﬂ)ngaerrd|mage ona

subkfiale S wal o ayritie of PianAGtrey o & SitRsHafs 1R RGeS

compekitdny bhé aCstieiesRt afalke RpdViges. of trlfunct|onal
organosi |l i con nmononers sucﬁﬁas RSi A3, RSiC 3, a silane

est e Pqlymel ekthepresant inventiop gentainsiepgaky ugits up,
|
(WSO AANPESIORL R Rl e Brgpardl b methods kpwn
to those sidied inftbe aul; fasrexample, dyyaryidnglyhio cgmagnsation reactions of

in BB oSG8 GRS B S S S ey

(RSi mm,mrezm caaroe amalklyl glougoRBi(acyloxyyplax resins and

R alketox e hiolizes fa BLIBECBRYE. 0B i cAnde i or R

Furiﬂéfeﬁfenﬁandﬁ &y b?&lﬁ?lhgrﬁdlﬁﬁérs cﬂmﬁ@ b?és%ﬁ?mv@ﬁfdﬁ eae be found
benzyl , chal cone, phthali m des, panoic acid

in Umtei tﬁtes RatentWapdua9e.3547% 3301868, and b0, 426y These
reagﬁéﬁs\’@ér{ f6rm Wf&gon?e%rg &Rh ﬁesﬁé‘aha hidtks. DENZene,

rysenes, pyrene uoran renes rones,
be rﬁxmhpiae oER;, chromophotesniejudeh butear@ct}(nllmntedrtonat iC

unsyREand bS] {orginn PhuERsREefrlepeaihia 8Ge; perygre.
phéteA, lbéhtleveﬁaleéné phtiidlingiges, mdibachl, ktiding) zkﬁﬂ&d)mpounds
cycl oal and aral kyl t(3rou ps of R2 can be 25

dibhEaIan, B0 anvveaiaaTOLBRPheRS, ABPBIGIERG: PDERRS
chry§&1did Byfenes Srithitirerds, bhfhrones, benzophenones, thioxanthones,

heterocyclic aromatic rings containing heteroatoms selected from oxygen,
n'itrogen, sulfur, and combinations thereof, as well as derivatives of the foregoing.

The alkyl, alkenyl, cycloalkyl, and aralkyl groups of R, can be
unsubstituted or substituted. Suitable substituents include those which, in the
context of this invention, do not alter the properties of the groups, such as e.g., a
halogen atom (e.g., fluorine, chlorine, bromine, iodine), hydroxy, alkoxy,
mercapto, alkylmercapto, nitro, nitroso, cyano, sulfoxy, and the like. Examples of
alkyl include methyl, butyl, isoamyl, and the like, alkenyl such as vinyl, allyl, and
the like, cycloalkyl such as cyclohexyl, cyclopentyl, adamantyl, and the like,

alkoxy such as, for example, methoxy group, ethoxy group, hydroxyethoxy group,
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context of this invention, do not alter the properties
of the groups, such as e.g., a halogen atom (e.g.,
wo bawonis2e; chl orine, brom ne, iodine), hydroxyPCEIBeOXY101846
mer capt o, al kyl mercapto, nitro, nitroso, cyano,
sul foxy, and the |ike. Exanples of alkyl include
met hyl , butyl, isoanyl, and the |ike, alkenyl such as
vinyl, allyl, and 30 the liKke, cycloalkyl such as
and t

* profkpuE, b EyPrRRS Rk iiyp: B U RYPgabioxL OFgiey sec-

but@XyPgidup AR 0BUtBX\ §roupJariied such ¥ObdARV/ enethyl grou
PCT/ | B2007/ 00184%g prpopoxy group, hygﬂc?)tg%r??g‘ox yigroup

andpuny, grﬂusb@rbslwv §Heups PhebxH reliPgrdm erl@e/@ar%rwbwun

sucﬂra%%br&?) Qﬁ‘t’ (y group, aralkyl such as benzyl
roup, phe gt group and cunyl group, aryloxy such

as plagnpley ogtlmmlyraa& inclytie pptydpheny-mehygsifsesguiokans),
oo RN, B8R BB Sl 4 ATB6 B

polﬂbaémh Mvirlisilslesquiokatte) heo D-phieapininyl] SesdsiyrhenssEe) |

B PRI A ilsescuinaRanes y sy bisphfisessuigtane),

polf(ﬁﬁéh*lfﬁddrﬁﬂgl|sequ|oxane) poly(phenyl-n-hexylsilsequioxane),
| sesqui oxane- benzyl'si | sésqui oxane,

polﬂahymﬂfbgﬁypylrsésﬁmuwxgne)s eolyiphenyhephenoxy silsesquioxane),

pohg(ﬂlr:éétﬂ gﬁ%}m}naﬁ@&a{ |§)!(z+r?e§ qﬂ&lg@\ﬂﬂ?)—mfgmylylsesqwoxane), (40%

phepgl- yﬁ%hmmylsiimsquplxané)s@@q phengmelthylsiloxane)(10%

dlp@%}%ﬁé ﬂé({)h‘)?P cﬁ%%ﬁ%%q ﬁ‘:,ee@ﬁ E&fﬁg{‘e&ymers can also contain

onePeY M()ﬂﬂ ptin hhé/ bFforPaRARRIRY S0 L AH%where Rt and Ry are

phenyl - 45%ret I si | sesqui oxane) - (5%

ea%‘HEﬂ'&’l%’(‘h?P@P eshdEam i ando- a8 fergiibediaboyg A w and z are
eacrh%fégb)/%fthﬁrlﬂethhﬁtsld kg\ge‘?tzf< oTfeh BR Hr%@%;s% th 4aJV§Q 2)

cont one or nore r ng units of fornu
dogsRigt\waRe) 08r G 4_w_Z), 2, where Rf and Rg are 15 each

i ndj v S r
| pASrietdntngir o fib Ao B fidk sdlFRe. TBERalige ¢
sougcécémbeljugt)abbugaw triatéria V\ﬂﬂhﬂ'\/pmldebai héll@ef-ank)n tapeact with
oes not_ equa or ther c onent 0Q
the SRS QPTG uRS fHeARUGHGD ShiTE dpaNasBlony ing eressAt
invéiftiony ﬁtmé&bﬁétm&ﬁ)écﬁﬁﬁl% bébs Wu@c&ieﬂﬁ'rﬂﬁée §o@|%bé @Qer other
anion to react with the poly Dependi ng upon

halidgesospisisi dexaraples of hﬁ@&:W@%s mpbwiecﬁllphn@c guatesnary
ammonium salts (e.g., a tetraC,¢ alkylammonium halide such as

tetramethylammonium chloride, tetraethylammonium chiloride,
tetramethylammonium bromide and tetraethylammonium bromide, a triCy.¢
alkylCg.50 alkylammonium halide such as trimethyllaurylammonium chloride and
trimethyllaurylammonium bromide, a diC1.¢ alkyldiCg.2¢ alkylammonium halide
such as dimethyldilaurylammonium chloride and dimethyldilaurylammonium
bromide), especially a tetraC+.4 alkylammonium halide (e.g., a tetraC,.»
alkylammonium halide), a triC1.4 alkylC1o.1¢ alkylammonium halide (e.g., a triC1-2

alkylC+o.14 alkylammonium halide), a diC1.4 alkyldiC0.16 alkylammonium halide
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invention, it may be nore advantageous to use certain

hal i de sources over other halide sources. Exanples of
wadordes2gpur ces i nclude aliphatic quaternary BOTIB2OUM01846

salts (e.g., a tetraCl_6 al kyl ammoni um hal i de such as

t et ranmet hyl ammoni um chl ori de, tetraethyl anmmoni um

chloride, 25 tetranethyl anmoni um brom de and

tetraethyl ammoni um brom de, a tri Cl-6 al kyl C8_20

A T iR PR
ammoﬁmsalw ri@imyhgxgrmﬂmmdmlmﬁ@e) JEedmplss of these

di_met hyl di urlammnlum | ori de and

salfé.ln@u%mrabaw@mmﬁmﬂn @morﬂpomwtr'"@mé@nmqwa chloride,

aCl_2 30
tetrhﬁt]ry ammnllﬁh{r(né{ '8@%&23 trlh%l 4 a yl%ll%rﬁ%
cetyyltrkwtlayiammmutnmm@mq enethyltripctylaramaniurackidrideo 14

BT iy B 96038 o v o

corl%@ﬁbh&ﬂ@@lﬂbﬂﬂéﬁ‘lﬁonﬁ@sg anddodidésl_2 al kyl di C10_14

e
d|h‘a7|ﬂié $Hits - suEk AU RSp SUnds g ! deneldl $bitifa

tetrabutyl anmoni um chl oride, benzyltrimethyl anmoni um

chloride, tetraet B3 aNi@NHROBS e de,
wh&%[hz%(%ér{ Rbig c{hgigp%lm %'Ilﬂr}llcﬂlfﬂfn‘l g% 28 carbon atoms, heteroalkyl of

rime lori
fronmett maa carbon yxlmnsr,mfyu imetenbanyl, dycloatkgt ofdharh 3 tarfircarbom

chl ori benzylirine a ni mchlforid. S |l as
atofrte SeifetetElitioh o B b SEBOR At eCE bt fipafitnd fletestN
is tﬁl feadriocandihare slément hitlolgen hed thd hessroatons nivogen in an
guat ernary ammoni um di halide salts such, as

ahqyg%@gpqggalmghq@r Reteropramalic siructyg X ig@n anion; Z is a bridging
Hbgr Eélgé{e@f?&]ﬁ (t% P?ﬂdﬁ%&r?slémﬁrcﬁ 'al'l%/? 8FfloM 1 16520 carbon atoms,

VI of from1l~to car bon atons,
alkeeyl of framks lo 20 caqumtmrrtsQ ano, hetetoatyhobiem tato2Q carbon

ol by K81 102 oHES SRR 8P 11

10.c Brévnphsi b tisedeesmpdunds inchade )N ERRNCH)A(CI )2,

(RN D LURT oo PN ALH RGBT ot ot ur e
[(C&Hd)NFOHIRNTH)G™ B, RCEHYLNYCoH4)2N*(CHa)s](CI™ )2, and the like,

etc. Another example of a diquaternary ammonium halide salt is N,N'-difluoro-

2,2'-bipyridinium (bistetrafluoroborate) (known as MEC-31). Yet another example
is tetrakis(dimethylamino)ethene (TDAE)/CF3 complex.

Other examples of halide sources include tetraalkylammonium
dihalotriai'yl(or trialkyl or mixtures of aryl and alkyl)disilicate which have the
general formula

[aryl]qatkiyl]Si[F]s
whereqis1or2,ris1or2,andsis 2 or 3.

One example is a compound having the formula
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menber selected fromthe group consisting of alkyl of
from1l to 20 carbon atons, alkenyl of from2 to 20
wa@200b0#822t ons, aryl, heteroal kyl of from 1 to POI/mEROEWIVIS4E
atons, heteroal kenyl of from2 to 20 carbon atons and
heteroaryl; and mis 1 to 10. Exanples of these
conpounds i nclude [(CH3) 3N+(CH2) 6N+(CH3) 3] (Cl - )2, 20
[ (C3H7) 3N+( CH2) 6N+( C3H7) 31(C1 ) 2,
[ (CH3) 3N+( C2H4) 6N+( CH3) 3] (Br ) 2,
3N+(CH2)6N+(CH3)31(CI ) 2,
Eifrat) INMBS3) 3] (C1 )2, and the like, etc.
r exarrpl e of a diquaternary ammoni um halide salt
Riis NN -difluoro- 2,2 -bipyridinium

k{8 BN FBE B Flp ErB ASAEE aF elShBBLE

alkélwtpah@kal kﬁﬁoyﬂl dﬂ&d&xye wenjttoe and R landky usupe aini exampde being

al t I t I kyl
tetpyb R oBR AOLOEPENAKAIS] |1 cat e whi ch have ¢ he
gen@fr@r e&&ﬁfﬂésaarb%vﬂddmhab lhbvin]grtﬁé[fmla@here qis 1
2, , and s is 2 or 3. 30 One exanple is

a conpound having the formula 5 V\D 2007/ 148221
PCT/IBZOO?‘PE_Q1846 )s SiF2 +N(R2)4 RL where Rl is
to th substituents, each of which are
@eﬁdgﬁﬁﬁé aN(l}QE)4 al kenyl , aryl al kanoyl, al koxy,
tro; and R2 is an alkyl group, an exanple being
R tetrabutyl anmoni um di fl uorotriphenylsilicate. 5 O her
1exarrpl es are conpoun@8dhaving the fornulae CH3 )2Si F2

+N( R2)4CHR1 and CH3 SiF2 +N(R2) 4
S|F2 *N(R,),
GH
R, 3

where Ry and R; are defined above.
These types of salts are more fully described in United States Patent Nos.
6,414,173 and 6,203,721, both of which are incorporated herein by reference.
Additional diquaternary ammonium halide salts are also diquaternary
ammonium salts of DABCO (1,4-diazabicyclo[2.2.2]octane), shown by the

formula

< E;NJ'—(CHE),,:Ni E} o

where nis 1 to 10 and X is a halide. These salts are more fully described in

United States Patent No. 4,559,213, which is incorporated herein by reference.
Other halide sources include alkali metal salts (e.g., LiCl, NaCl, KCI, KBr,

etc), alkaline earth metal salts (e.g., CaCl,, MgCl,, etc), pyridinium salts such as

benzyl-3-hydroxypyridinium chloride, imidazolidine salts such as 1,3-didecyi-2-



10

15

20

25

30

CH3 R1 10 where Rl and R2 are defined above. These

types of salts are nore fully described in United
weavass2Pat ent Nos. 6,414,173 and 6, 203, 721, boL/B2067/001846

whi ch are incorporated herein by reference.

Addi ti onal diquaternary ammoni um halide salts are also

di quat ernary amoni um salts of DABCO

(1, 4-di azabi cycl o[ 2. 2. 2] oct ane), shown by the 15

ere.nis 1 to 10 X IS .
meltiiaZoiacaiat, JUGHiim) ot 5Py 38235 HehEnf-tetrazotium
chlblidd, @dthalirs, élat et ofier haliddSowdttds indidehhaldgenated organic

mcoquorat ed herein by reference. . O her_ halide

comappindsdhatean, rleagehalidediy; ap eliminaon geagtion ynder heglo |
KCl t
ca é{'\ %I&g%n%gtg’csh,eﬂpyr dri&offinithe 3BbGe sﬁﬁ%gﬁn b8 réplaced

dinium salts suc
withy arGrpup 3A gtbment such as pihosplenus, antimnonyriamazarsericnsuch as

1.3-did - 7
tetrBRl e BRmisnioRE TN Sinybn B e,
tetrhﬁllhérwi%ﬂdswhibgnmgehllsmgé a&:lﬂhe3n$§ tri Ehenyl l—tet razol i um
C [ nd the |ike, etc et other hali our c
P Phet R Seiaes incide Mperial s AR - LR dscaromethy -
4@&&#%'&@@[@@ Boctine bis(iefiafluciBb6 RS  (traBeNaversdiedfiuor),
I n many i'nstances, the nitrogen atomin the above

-ﬂygnroré-hu@lwxud Aelinzoniabicysla 2 2h0@a@ pis(igtrafluaioboraiek h
(voREpBRESRERRn N LR, b AR et ERroborat, e
'N-E'reagents (e.gt,RaNeFhdhe [[PHOE p’aagemtm(e al, dRsNTeF) 2r23ldlﬂbero—1 3-

aimet TR ol RURRY et T PR B o e Rats

hyd?ég@m er Skgi(ared Rgfahd ®.ave reabﬁ)se(ebteammrmkﬁeﬂr adyl flradgname
-fluoro-4-hydroxy-1, 4-di azoni abi cyclo [ 2. 2. 2]

F'”@E?@ﬁep?ﬂ '5'95@(‘#‘%1??%9613 Slugr ide, and tﬁ‘&é'l'fﬁ nBiCAccuf | uor),

N, Nrhedhdildéessurde & géidrly ﬁn‘e@bh‘ﬁh the composition from about 1 to
bi s(tetrafl uoroborate), ' reagents (e.g.

abaget [Q0mpercentdasen-ar the tp@hgign sol{ds.qf the ramposifion. Appllcants
ha\?e I%uﬂb ftlllé{cye%t ?’és%ﬂts of the present invention are achieved when the
inventive compositions are allowed to stand for about twenty-four hours before
being used to coat substrates, etc.

Another component in the inventive composition is a solvent. Suitable
solvents for such photoresists may include for example ketones such as acetone,
methyl ethyl ketone, methyl isobutyl ketone, cyclohexanone, isophorone, methyl
isoamyl ketone, 2-heptanone 4-hydroxy, and 4-methyl 2-pentanone; C to Cyo
aliphatic alcohols such as methanol, ethanol, n-propanol, isopropanol, n-butanol,
sec-butanol, phenol, and the like; aromatic group containing-alcohols such as
benzyl alcohol; cyclic carbonates such as ethylene carbonate and propylene
carbonate; aliphatic or aromatic hydrocarbons (for example, hexane, toluene,
xylene, etc and the like); cyclic ethers, such as dioxane and tetrahydrofuran;
ethylene glycol; propylene glycol; hexylene glycol; ether alcohols, for example, 1-

butoxyethoxy-2-propanol, 3-methyl-3-methoxybutanol, ethylene glycol n-butyl
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di met hyl i m dazol i di ne, diethylam nosulfur trifluoride,

RaRbN- CF2- Rc, where Ra is hydrogen or alkyl and Rb
wa@om7/Res2ar e each sel ected fromal kyl or aryl (PeEHIBRIEGM®1846

15 Fl uorinox), perfluorobutanesul fonyl fluoride, and

the like, etc. The halide source is generally present

in the conposition fromabout 1 to about 20 percent

based on the total resin solids of the conposition.

t f d that b | t f t
etne? B SyeihibnyCtber altuets Shyalmbnbefyiir. sthviene
glyéd istiethylather ethyabh® Yidol m'opglaétﬂef @ietnﬁ@nlé glycol hexyl ether,
twenty-four hours before ei ng used to coat

d'eﬁwlﬁ'ﬁrgﬂ%& mfé\O@thVAﬁmq’ﬁe?'eHwﬂﬁnﬂw@M@' imenamethi\ihel.ve
eI oyt S ey Rl S ARhNRBD oy i hane
glymi ethyh ether npsopylenetgiydol ksebuty ethest prpbyliese igliopl masoorethyl
oY HARTA0 G080 SRR Lher FliNbn: 500 Bt .,
propylenéglyebl npadpyt etherppripyletieadiycs priehylmnér, p&iﬁy&mﬂ glycol-t-
but&éﬁ@]ﬁ %{E}E%Eyllgﬁég{ypg gglr%tﬁg? :égp%ggﬂ%e ngcoP monobutyl ether,
dipfopyichierjiytbi Adiontdtay| Iséiﬁ@r Aprop\RERY bly@bPﬁlBﬁbproﬁyFéthér

car bonates such as et yl ene carbonat'e and ene

triethwianerglyeol ethyl gtheri félemylmgluwldnﬁty\uk fhar, m@tbyf\éﬂ@ glycol n-

A, I syl My st R, R B

ethplehglgiymel akylether qcetmgst such gb yrmjhylceik)splver&cemtgcanid
| cohqgl s, for exa

et e gspltaasegets: pieGYIATE OV AIgeracRlaFR SyBL AR REPYene

glyédl ivétapietr@r yeetate)- phuprbné gWeoR by letiét 2t ktate, prop lene glycol
PCT/ 1 B2007/ 001846 et hyl ene gl ycol

progyigitier agelae.cand piopylsne divrokBlitdatheradetate; agﬂpyi%@e glycol

t |
a|kg|eg1§eﬁﬂ)rlog?r2]>‘gnﬁf‘é§;%ﬂocﬁ J@mp?fg{ﬁﬁeg?%l gféféﬁyﬂéthgﬁg@wonﬁfé“ Propylene
glyeal retlaytiethernropienateq pmmrmwglyg@wopyla’dmmpmateetamdr

proﬁgﬁh%ﬁ%f b%y%e%érp%%@ % rr?%lng*x/et@ﬂ %‘trﬁ% Jﬁ%&rﬂ%):{ %8Ivents
thaphawbﬁhaatgérymd hyckobym;dletcetstwch 4% mptHoxg dutanat odthoxy
buthglpmeétﬂé(ygqrgegnol n%lﬁ% g%ﬁl Mo‘i oela%grg%%g%l @S{}B/E {ic':etate
eth?l’é&é?@é' p@p‘?ﬁécetﬁl@o BkY DB/ Ac¥R8 NNy &IE 'ethyl pyruvate;
ethyl 2 Ry(lir?)?cs proplgr?a!\t_et r_nethyl 2-hydroxy 2-methyl propionate, ethyl 2-
hydroxy 2-methyl propionate, methyl hydroxy acetate, ethyl hydroxy acetate,
butyl hydroxy acetate, methyl lactate, ethyl lactate, propyl lactate, butyl lactate,
methyl 3-hydroxy propionate, ethyl 3-hydroxy propionate, propyl 3-hydroxy
propionate, butyl 3-hydroxy propionate, methyl 2-hydroxy 3-methyl butanoic acid,
methyl methoxy acetate, ethyl methoxy acetate, propyl methoxy acetate, butyl
methoxy acetate, methyl ethoxy acetate, ethyl ethoxy acetate, propyl ethoxy
acetate, butyl ethoxy acetate, methyl propoxy acetate, ethyl propoxy acetate,
propyl propoxy acetate, butyl propoxy acetate, methyl butoxy acetate, ethyl

butoxy acetate, propyl butoxy acetate, butyl butoxy acetate, methyl 2-methoxy
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butyl ether, dipropylene glycol ethyl ether,

di propyl ene gl ycol nonobutyl ether, dipropyl ene
w@bkoocoss2epnonet hyl et her, di propyl ene gl ycol neeDmB20wydo1846

ether, 10 triethylene glycol ethyl ether, triethylene

gl ycol nethyl ether, triethylene glycol n- butyl

ether, tripropylene glycol nethyl ether, tripropylene

egcoI n- butyl ether; ethylene glycol alKkylether

cetates such as neth IceIIosoIve acetate and

ProRIPRgE: BINYDS T eBORK BRORIRNAle, RIBRY By ropionate, butyl 2-
metﬁb%% bRIpiSH=AE %@ﬂﬁﬁZf‘éﬂﬁkyﬁﬁoﬁ’éﬁ&é | SRQI Z-Qil'itﬁ(?broplonate propyl

| et her ‘acetate, propylene gl ycol
2- eta@éympelonpta; ity aeetgomomspsatp: Umthxétawwtoampmoeat%ﬁmyl

2 ofARFARR L oy DB By SRR RSy
3-mesttidxypripiaigte ogthyirGinethgryp pgiemete, glopybﬂs methoxyproplonate

but)ﬁb%% I?()H(g’ﬁ %ﬁﬁg yP:gﬁe | en%rﬁeﬁg ﬁpylc%pthoxyproplonate

pro;b,ﬂ@étﬁbkﬁfr@ﬁi@hb@%h@l 3%thetypeepichans] nrig3- (di gl yme) ;
sol vent s have 'bot h ether and hydroxy noieties
propeXYRrepionatehetky! WWPTQPEQ{@X? pzemdd’t BFRFOXYRROPIARRLe. butyl

-pREBRAIEbiondl, (RS OREAPDBlonaFE ] SHAOX I pBRhAIE
propy ﬁi—tmtexymopiphatw and dutyl 3ﬁwtgxym9plwatee oxylsolggtlyric acid

o i . g . .
estdfs 61 Ratel. SRON L s TRySgia e L o fifhlyrsobuyrate,
ethwméthbxwyahmmtammym emdwisobu@rmyemm-mmxyiéwuwh’ate,
oSSR W L BEkcbul e GRS B °
eth&fﬁ%b@i@b@ eﬂ{WBLetﬁoiWWWan @rﬁétﬁffléﬁ BSopRSptyisobutyrate,

droxy propionate, but 3-h dr oxy propi onate
ethy‘r&ﬁyprozxonylapbbttyrase,n*é@mpy kﬁn@nmtmmﬁo@utyrw@t hytyl B-

ol ERPEROARTR Bl by EHSHEIARE, A B Ry oBh ey
butﬁcﬁebmbgylseblhty?gg,tgebtwl a{twdabmsoputwgﬂe etHybasé ZcEt iat e,
nyditylRoRiuaREs B ronb e Mot eRlF HoBEE o ey

hydPS3isvbyityraRres aha,otrsatsta:Wenlwslmfvagamhatceest@rtshuhd ghmingacy
acetate, propyl butoxy acetate, buty butg@% acet at e

butyrelagjane; arkaters gtheg degyattys sueh mamme Biaanel meityh gther;
a keL%HQ 'a OXBF‘deﬁJeﬁML} stich8k r?a‘éé}bl BF Bf%ic@r;tﬁ'fe%lc&‘i&ﬂﬁhtones such as

y propionate, OXy proplonate
butymtau:ionez aetamlﬂyme@pamrmstmh as dimethylacetanyge opi onat e,
dim%{h%gl'mamide, anisole, and mixtures thereof. It has been found that for
enhanced stability and/or solubility, solvents selected from alcohols and ether
alcohols are preferred.

An optional component which can be added to the composition is a
porogen, which can be used to reduce the dielectric constant of film formed by
the inventive composition. As used herein, by "porogen” is meant any pore-
generating compounds, for example, a thermal- and/or radiation-labile organic

polymer capable of decomposition to small molecules and subsequent



10

15

20

25

30

2- et hoxypropi onate, butyl 2-ethoxypropionate, nethyl

2- but oxypr opi onate, ethyl 2-butoxypropi onate, propyl
WQ2>@vatieseypr opi onat e, butyl 2-but oxypropi onat e, POTE1B2Y07/01846

3- met hoxypr opi onate, ethyl 3-nethoxypropionate, propyl

3- met hoxypropi onate, butyl 3-nethoxypropionate,

nmet hyl 3- et hoxypropi onate, ethyl 3-ethoxypropionate,

propyl 3- et hoxypr opi onat e, butyl 3-ethoxypropionate,

3- propoxypropionate,_ ethyl, . )
volazmﬁataﬂsbtmlfre@ nangpere fheseky: Thesasgiions fefopRingsuch Raspus
lowsk @él‘é@ﬁt’é}iﬁﬁé}ﬁ 1208 Qlef kBRI thkssKieinrtaR lapnat e, et hyl

ut oxypropi onate, 10 propyl 3-butoxypropionate, and

b utfyie c:@nmw)qvmfdbf oregent inyeplienpan peicoatad on thessubstrate
oA oGPt K YOI T oY, e Pl

spinoeiating oasprialipwgy iThe ilrh ylmakmesseﬂ hiye anti-e¢flextiye cohting ratges

met hyl - met hoxyi sobut yr at e
tror SREVA 3 HELALADALL Tok dP PR FATL R PeBlsst gn gt pate o
con@é&éidn dv%n%rftﬂ%éfﬂ W@IbHﬁMNﬂh@atnﬁ@H%ods to remove any residual
R-i sopropoxyi sobutyrate, . 15 et
solvent g@gprggg@gﬁrgsgyuklygdft @eswegoga@ msplublllzmg the anti-reflective
3
coafijys AIABISRILRRA Bbrechibi apfizetiectve copting and the
phommyllst 0- but oxyi sobutyrate, butyl

B 4 B BT g SR an
pos&twbwldsrﬁmgl W hoh iegatve-aotkimy piodtosesidtysdimpogsitions uirg eapesed
imagewise J3 GIRAmEe 3R b 12 (B CoquoRyian areosed i e

radﬂ'tléﬁ BEEHReISOMNbIERS Wde\@ldiﬁrr solufiok ¢ g8 c?é@h%ng
derivative such as acetol or diacetoneal coh
reaction egnbis)swhile the unexpgsest awesed th%nnh@tmeﬁstd@mmgwmaln
d
i) PR TSN 2500080 9105 SRR TP Ayt
working reeushwnh mdeneaipdr icaysaesbhoovas of thie! mort-gxpomld\mas of the

Iec fromal cohols a
pholiep Feng AR SratorL g Srelvadmedr TR A ek thereby
uncoberif@ariesiréd pBrtioh ¢ the Ana&Hfing Bhbstaté 80rface BA&ChitPthe
reduce the dielectric constant of fil mformed by the

Phth@éﬁfP%P@%}H%Naﬁl%ﬁ’osﬁ@,dused herein, by "porogen" is

”E"@r‘i tH WthBPhand, él Hétoréé?ét ittonsare
hermal - and/ or ‘radi ati on- abl orgam c 30 pol yner
expoapdbhage}ﬂwsmtmmitaﬂpm ﬂmse areamdl thewhetaresist egriposition

exp%léga ?g*ﬁ%nrtadiation become more soluble to the developer solution (e.g. a

rearrangement reaction occurs) while those areas not exposed remain relatively
insoluble to the developer solution. Thus, treatment of an exposed positive-
working photoresist with the developer causes removal of the exposed areas of
the coating and the creation of a positive image in the photoresist coating. Again,
a desired portion of the underlying surface is uncovered.

Negative working photoresist and positive working photoresist

compositions and their use are well known to those skilled in the art.
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9 WO 2007/ 148221 PCT/1B2007/001846 volatilization to

forma nanopore thereby. The conditions for formng
wemigeous | owk dielectric |ayers are wel | p&NBMOT@1846

those skilled in the art. The conposition of the

present invention can be coated on the substrate

usi ng techni ques well known to those skilled in the

art, such as dipping, 5 spincoating or spraying. The

fil ' j - T ' : i

| RABLE SR Hhatbindlion ek VBl s1Bst 2094 2
conmials'mign@m tlaph phrsept iatlmtgmdambmmgi tbe sgbsinateronca hetplate or

wel .. known he n t A
coliraafio A cnroee Il Rediio RERca A Rigl Rmperature
forl gugfidiexiti Iéhgth@_titﬂmto&ghiove ¢ifid e?ting&solwﬂi Tn‘cgsrosslink the

revent ingerm xing, be the anti - ti .

ool e SUICGRL G B 4 SO 1 gy
soRfiBh f 85HDtoreSIRPESINtd AdSeoudediilingataveidpen Ari8dge bead

posi ti ve-wor ki ng.t%V\hen negati ve- wor ki ng phot or esi st

reeHpoBRY berapried teslsan die Shgrget e subsbatedsing Prasessarwell
r FN '

B3 i af fhé 3iiio BABPT (ereratEREREH Ak B2 to about

2508C gif thee tenaperalure ks bejowy 0P €@ dben msubiiciant fosswiiisblyenher

. unexpqsed ar.eas of ..th t ' ' [

insp R R o ST Bhstion e A BBl S o RS anove

250fC athegpahahedmag baetome-chemidalipginsestiestA filn bf a photoresist

corsSHGhGk 1 SRETel SRRl Bk ePRRO R Bt Biked

suﬁﬁa_ﬁtié%ﬁrém@aﬁthbrphbhﬁeggpédlmht._ THE pREMresigiGOrRAga Bise
desired portion of the underlying substrate surface aqn

exppsechantdeyelopad AR IAYLOUSHAYSIGRET 47 remevetisdieatad regist.
Arf Gl ol Ctep Ha bR b e RS RESL DA &
devbiopment and affer exposstiet thespriosess ohgratingiand imagpssed t o

phpfTRSEAL € ethdrATInGRE Qael b€ AlCandie GREARTne |
sptbifis ¢ypir efresisd Usedk Toequhtteened substiaie cae therdle dnsetcaéd & a

suh%ﬁtghéqg gt\é%ngg(e,{@ rséOI %E:tﬁg eﬁﬁgstjegfr %éf@ﬁé &f {r]\% %or&iér%ﬂective film,
withetnel repRinifg phetrésististihg @b dnstcexmmsked ar eas of

The invention further provides the use of the composition of the invention
in the process as described above and for forming an antireflective coating on a

substrate.

The following specific examples will provide detailed illustrations of the
methods of producing and utilizing compositions of the present invention. These
examples are not intended, however, to limit or restrict the scope of the invention
in any way and should not be construed as providing conditions, parameters or
values which must be utilized exclusively in order to practice the present

invention.

11
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the coating and the creation of a positive image in

t he photoresist coating. Again, a desired portion of
wo be7assder | yi ng surface is uncovered. Negati veP@IDIB0OTY01846

phot oresi st and positive working photoresist 30

conpositions and their use are well known to those

skilled in the art. 10 WO 2007/ 148221

PCT/ 1 B2007/ 001846 A process of the instant invention

conprises coating a substrate with a conposition of

the present invention and heating the substrate on a

hotpkaghslear convection oven or other well known

heati ng methods at a sufficient tenperature for

sufficient Iength of time to renove the coating

sol ] : | . S 0B

ot oA PmEl IR E S ubhey 8L RNV Ry 1Sy obldiba
fromd@elesty A solution of 2 & weightP tob pelyiphenyl-methyisilagsquiggane)

oo Sp PRy ABbeAL RSB LR P, v
ampuns et setfabiylhmnkariinm dhiorides frant 2 weightitead il 0gveighigizbased

f :
MERETEO Y RO e S

ali kée/@nhe bIutBni dittthixXedl eHe ALY wele Allowed foithnd for

ake place, and at tenperatures above 250C, the
hoys| Yiavotswf epeb setutionaveredherny piaged op| differgnt siligeryvaters and

oo 4520 m0RIR) T Paben IR0 AT Rr Ao e

heatig)y he keatetovaiees were theinveated ah250/10ht Dhe §ilrg thickness was
' - W d d | d.in

megs YR Sl YASE (Varkae adle shecpscore eftesometYh, B ppaiee)

wafteg Werg thidnegoaked iR préﬂyrélid)@?leéleﬂohdmwyh@thaf acetate for 30
prior to developnment and after exposure. The procesg

segsnds sarithe fili dhickrassHyas pregsrtecn 8tAk. Weithe amant 0

tethﬂgféﬁrﬁﬂﬁbhltﬁq chidriblB Sy hcRded HroRPb ivEigR D, t8™ olvpEight %,
specific type of resist used. The patterned substrate

thetewasivomptietedilim lessakd weight % of tettabutylamaioniumeblaride and

r he. pose - 1.1.Q i -Fefl i ve .
e SNSRI R R SR B B BAaRIoT B B e i
thicknebs askangéd fronv2ird 8@ nrhur t her provi des the use of

the conposition of the invention in the process as

descri bed above and for formng an antireflective

Ex&®dld 0 on a

Ten grams of poly(phenyi-propylsilsesquioxane) [70:30 phenyl:propyl;
available from Gelest, Inc., Morrisville, PA] and 130g of ethyl lactate were
combined by stirring in a bottle. After letting the formulation stand for one day, an
aliquot of the formulation was spin coated onto a silicon wafer and the wafer was
heated to 200°C. The film was tested for solubility by submerging part of the
wafer in PGMEA. All of the film was removed in the soaked regions. This test

was repeated using 250 and 300°C bakes and the results were the same.

Example 3

12
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substrate. 25 The follow ng specific exanples wll
provide detailed illustrations of the nmethods of
w@emdaes2ag and utilizing conpositions of the pperEB07/001846
i nvention. These exanples are not intended, however,
tolimt or restrict the scope of the invention 1in
any way and shoul d not be construed as providing
condi tions, paraneters or 30 values which nust be
utilized exclusively in order to practice the present
i nvention. 11 WD 2007/148221 PCT/IBZOO7/001846
ExaFiPé QraTmE of M&?M@Mgl’ [b’i%b{l%h&d F?WB’() pRéhyHropyl;
ron1 est

phenyl : , Was obtai nhed A sol ution
avacuﬁb@ f@m@ejﬁstw@f, Merisyilecnil. QﬁGtQﬁ)ﬂf@d‘ lagtatg anshda g of
o BB AL R e S oA o
sumablq)bmttle Afterdettifig e frimnulation standviorgime dayoasaliquohoftthe
. te
forBgieon AR ERiot Pl sligPBaley andievalgn s, ipated to

15(ﬂb Y flmPivas bestéd forsofubilay 6yl§ubmér?|ﬁb Padt cbfqh@tntafmhe '
owed to stand for 24 10 hours ots of eac

PG A AU BrS SRR REEEMANGH - Weiea oI e R aifes: were
uséi"ﬂ@ ba%?wﬂe fiftnd, thé ﬂ%@@fﬁ thBBohRefl AFdRs Word Adti HERERE O heh

en neasured after heating). The coated
thewmfer wassotbakesh thefinels campletty rem@ved. | m t hi ckness
was mneasured by VASE (variabl e angl e spectroscopic
el lipsonetry). The coated wafers were then soaked in
Exampleyd ene gl ycol nononet hyl ether acetate for 30 15
seconds and the filmthickness was nmeasure on a VASE.
As the anpunt of tetrabutylamoni um chloride was

i ncmege&iné P POIY(pHRIN ?héro%ytsﬂsé&tm@t@@) [76:30 pReng:plegyl;

rrgl{etefllmlossa Ovvelg‘ % of tetrabutyl anmmoni um

avaélnb frora Gelast tm:ed\/l@rrr@m"_z,. B |0@st9f%rfdhmpemévgﬂ@b'%fm

AZtEfiéét?(gHL; @EB y 6ﬁgtra6h}9|afrh&18hium|6&lb%9ﬁeéeos s
range .5 n 2

combined with mlxmg |n a suitable bottle. After letting the formulation stand for
one day, an aliquot of the formulation was spin coated onto a silicon wafer and
the wafer was heated to 250°C. The film was tested for solubility by submerging
part of the wafer in PGMEA. Ali film in the soaked area remained. When higher
temperatures were used to bake the films, the films in the soaked areas were not

affected. When the wafer was not baked, the film is completely removed.

Example 5

Two ml aliquots of Example 1 were placed into suitable bottles and four
different formulations were made by adding varying amounts of a 5% solution of
tetrabutylammonium chloride (TBAC) in PGME with stirring: (a) 0 drop of 5%
solution of TBAC [control]; (b) 1 drop of 5% solution of TBAC; (c) 5 drops of 5%
solution of TBAC; and (d) 15 drops of 5% solution of TBAC. After letting the

formulations stand for one day, aliquots of each formulation were spin coated

13



Exanpl e 2 Ten grans of
pol y( phenyl - propyl si | sesqui oxane) [ 70: 30

W@ k@niths2pr opyl ; avail able from Gel est, Inc., PCT/IB2007/001846
Morrisville, PA] and 130g of ethyl |actate were 25
conbi ned by stirring in a bottle. After letting the
formul ati on stand for one day, an aliquot of the
formul ati on was spin coated onto a silicon wafer and

t he waf er wa ea to 200 Th t te
ontd 84O Wgfengnd iR s TEAe fo 2aQ’C e R8s By Fach
allqﬂbi ofGbrrhfiiatibh WasastetigoDstsability H bhoaighty pizﬁﬂbf)m@ wafer in
his test was repeated using 0_and 300C bakes Hnm

PGMEé\ r Bxeant éomeéomawﬂh 99 T@&%(@) gonbolsll other
det! 7/ 001846 Five grans of

po 3{%ﬁ§%yﬁ gg%%fﬁs ‘sesqui oxane) [70:30
phenyl : propyl ; available from CGelest, Inc.,
Morrisville, PA], 95g of ethyl lactate and 0.25 g of
tetrabutyl ammoni um di fl uorotri phenylsilicate were
conbined wwth mxing in a 5 suitable bottle. After
letting the formul ati on stand for one day, an aliquot
of the fornmulation was spin coated onto a silicon
waf er and the wafer was heated to 150C. The fil m was
tested for solubility by subnmergi ng part of the wafer
in PGVEA. Al filmin the soaked area remai ned. \Wen
hi gher tenperatures were wused to bake the filnms, the
films in the soaked areas were not affected. Wen 10
the wafer was not baked, the filmis conpletely
renmoved. Exanple 4 Five granms of
pol y(phenyl - propyl si | sesqui oxane) [70: 30
phenyl : propyl; 15 available from CGelest, Inc.,
Morrisville, PA], 100g of ArF thinner (available from
AZ El ectronic Materials) and 0.25 g of
tetrabutyl ammoni um fl uori de were conbined with m xing
in a suitable bottle. After letting the fornulation
stand for one day, an aliquot of the fornulation was
spin coated onto a silicon wafer and the wafer was
heated to 250C. The filmwas tested for solubility by
subner gi ng
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20 part of the wafer in PGVEA. Al filmin the soaked
area renmai ned. When higher tenperatures were used to
whadoe/1sd2e1 filnms, the filnms in the soaked ar easSP@EIBR00MI01846
affected. Wien the wafer was not baked, the filmis
conpletely renoved. Exanple 5 25 Two nml aliquots of
Exanple 1 were placed into suitable bottles and four
di fferent formul ati ons were made by addi ng varyi ng
Claqﬁ‘lgunts of a 5% solution of tetrabutyl anmoni um
oride (TBAC) in PGQVE with stirring: (a) O drop of
5% solution of TBAC [control];. (b) 1 drop of 5%
sol t| on oft TBAC, Fs 5 drops of 5% 30 sol ution of
- TRAC,COTIRPSHUQY COENRY 6’}% 5% sol ution of TBAC. After
(a)l @péwmgr t:@apnémgrau lleseist ons repetithgfumit cr.memﬁaa ((PIRSIOL52)
each fornmul ati on were s

anQ@b'ﬂ@ih@@ eRSEHNG B PF o ag/ﬁ@%ﬁ@rk@ 1 WYRESR SRgh &
indAAgLAIR 8 1S SmERS dIFRAEMICLH EM3PRSre WiiEn Bbsdfbk it @Ry alinic

each “aliquot of fornulation was tested for solubility

wawleggﬂmgagh Rg ipdividallyrfelegied fromaydreggm alkyl.lkenW.or
cy(%llgﬁ ng?éﬂﬁwe Lk n)gneﬂﬁlﬂsl i§'8n Eﬁ%cié@ﬁmcﬁ I?%lﬁf ?/%a IndHoRfsr

d i ntact and were cured. \
whmﬂbtrﬂm&mer csfctme |asme‘r¢ma1®gmnits:1 jeangsk ang each integers that fall

B HRED ERED o 4 T R SRTBEE o B

19’91@%0@&60@!@& one repeating unit of formul a

F}t)%kRZSI 3 where each R, individually is the

(b)saa ligg, sqyr t chrormphore whi ch absorbs at any

(C)aé:gémé,q vvavel ength; each R2 is individually sel ected
from hydrogen, al kyI al kenyl, cycl oal kyl, and

aral kyl; each Ais an unreacted functional group of a

ron ot t f oIR Ratdi @bout

TR ol ] iRt DN ] RPRAT o
10.90 to about 30:70.

3. The composition of claim 1 or 2, wherein R; is alkyl or alkenyl.

4. The composition of any of claims 1 to 3, wherein R; is selected from
unsubstituted and substituted fluorene, vinylenephenylene, anthracene, perylene,
phenyl, chalcone, phthalimides, pamoic acid, acridine, azo compounds,
dibenzofuran, and any derivatives thereof, thiophenes, naphthoic acid,
naphthalene, benzene, chrysenes, pyrenes, fluoranthrenes, anthrones,
benzophenones, thioxanthones, heterocyclic aromatic rings containing
heteroatoms selected from oxygen, nitrogen, sulfur, and combinations thereof, as

well as derivatives of the foregoing.

5. The composition of any one of claims 1 to 4, which further comprises a

porogen.
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10 within the range 0 <_ j:5 1 and 0:5 k:5 1, the

ratio of R to R2 being fromabout 1:99 to about
w®0040482¢b) a hal i de source; and (c) a sol veneCT/IER0®/001846

The conposition of claim1l, wherein the ratio of R to

R2 is fromabout 10:90 to about 30:70. 3. The

conposition of claim1l or 2, wherein R2 is al kyl or

al kenyl . 20 4. The conposition of any of cI aims 1 to

3, wherein R is selected from unsubstit

d
6. subhe cemBesitipn of @MeoNg PhEIRKRS A He By WhgESin H?'S(@@ﬁéuﬂhef
corﬁﬁﬁé’éseé‘ Binit onEﬁﬁ‘Mia (Fﬁﬂﬂhn%‘%léé4 ey hﬁ}hérm Fi@hd RAAVR dach

acid, acridine, azo co benzof uran and an

indivisiualiy selested fremdbfand ﬂz,(ﬂﬂﬁ’e\N@S\d marmm iptegersiwithin the
S
imE B3 APofpes 2 IRAAP Rrofies KRS LFE w P ehot equal 0.

t hi oxant hones, heterocyclic aromatic rings containing
h t t I t d f
7. and R ADIRGTORE! SHCPREA! SRS b 6. aierdh s e Saproe i

a qhaﬁerﬁm%ﬁhaa.u@halﬂé%amaiqna@n afinofiten Ahlidd salfs
to 4, which further conprises a 0 porogen. 15 WO

2007/ 148221 PCT/1B2007/001846 6. The conposition of

any-
8. Conn Eafbositign SFafinh 3, wphHF IR faldersficd I8 ol
amwioniwn RalidedalRg are each individually selected from
Ri and R2; and w and z are each integers wthin the
limts O <_ (wor z) < 2 wth the proviso that (4 - w

9. - ZThéloempositior atielhind 8, Whéreiil tite qoateawiry animoniuanalideesalt
. of clains 1 to 6 }g]erelnthe hal i de source is a
s %t%&a&ﬂmmsm%hﬂﬂ Bral i de salt or a diquaternary

amoni um hal i de salt. 8. The conposi tion of claim?7,

wherein the halide source is a quaternary 10 ammoni um
10.hal Tle camppsition of claim 8, wherein the quaternary ammonium halide salt

is tetrabutylammonium chloride.

11.  The composition of claim 7, wherein the halide source is a diquaternary

ammonium halide salt.

12.  The composition of any one of claims 1 to 11, wherein the halide source is
present in an amount of from about 1 to about 20 percent based on the total resin
solids of the composition.

13. A method of forming an image on a substrate comprising, a) coating the
substrate with the composition of any one of claims 1 to 12; b) heating the
coating of step a); c) forming a coating from a photoresist solution on the coating
of step b); d) heating the photoresist coating to substantially remove solvent from
the coating; e) image-wise exposing the photoresist coating; f) developing an
image using an aqueous alkaline developer; g) optionally, heating the substrate

prior to and after development; and h) dry etching the composition of step b).
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9. The conposition of claim8, wherein the quaternary
anmmoni um halide salt is a tetraCl_i oammoni um hali de.

wd.2001Q4827he conposition of claim8, wherein theCT/IB2007/001846
guat ernary ammoni um halide salt is tetrabutyl anmoni um
chloride. 11. The conposition of claim7, wherein the
hal i de source is a diquaternary ammonium halide salt.
20 12. The conposition of any one of clainms 1 to 11,
wherein the halide source is present in an anount of
fromabout 1 to about 20 percent based on the total

14.1 eAMartigR) ofthamdfativee & ﬂsuhgi @B8ubbatéBan Antrmﬂbowk/e)f
form ng an i mage on a su rate conpri.sin

CO"PFP%S'“%U‘HHW‘@S\M&E% the, é“@'& e GBIt e'BHéh%tfo any%ne
ifsBtol1 3: AntiZa 1dyer BERbhHBrddist cobfitsitith Gerihé Bnﬁ\')eﬂe&)ve

ormng a ‘coating froma photoresist solution on
congpasitiany of step b); d) heating the photoresist
coating to substantially renove solvent from the
coating; e) image-w se exposing the photoresist
15.codftengse 6f)a dempbsition of any 8Dclaimesgy ¢ toid Rrig tleepegess ob
al kal i ne devel oper; g) optionally, heating the
da@h%@trate prior to and after devel opment; and h) dry
etching the conposition of step b). 16 WD 2007/ 148221
PCT/ 1 B2007/ 001846 _14. An article of manufacture
16.condie usengf a gompesitipn obany af aﬁtm a1te detfpyforming an
antfNBASh thafindBn SRl T ate, [he antireffect ve
osition being that of any one of clains 1 to 12;
and a |layer of a photoresist conposition over the
antireflective 5 conposition. 15. The use of a
conposition of any of clainms 1 to 12 in the process of
claim13. 10 16. The use of a conposition of any of
clains 1 to 12 for formng an antireflective coating
on a substrate. 17
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